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[57] ABSTRACT

A panel adapted for mounting on a building, the panel
being formed from a plurality of thin panels of a se-
lected stone facing material, such as granite or marble,
backed and interconnected by fiberglass-strengthened
concrete underlaying the plurality of thin panels and
covering and engaging anchor means mounted in the
backs of the stone panels. The method of forming the
building panel involves placing the granite or marble
panels face down in a form, mounting anchor means in
the backs thereof, and overlaying both the plurality of
thin panels and the anchor means with a fiberglass-
strengthened concrete mixture, and curing the mixture
both within and without a support form.

6 Claims, 11 Drawing Figures
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1

BUILDING PANEL WITH STONE FACING AND
GLASS FIBER REINFORCED CONCRETE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates, in general, to the build-
ing panel art, and more particularly, to the art of manu-
facturing and mounting on buildings, an exterior facade
formed of integrally joined thin granite or marble.

2. Description of the Prior Art

In the past, several methods have been employed to
provide a building structure, such as a skyscraper, with
a facade of a selected facing material such as marble or
granite. Although each of the methods was moderately
successful, each had inherent weight or structural disad-
vantages which the present invention has overcome.

In an early construction method, selected pieces of

facing material of marble or granite were handset di-
rectly on the structural steel skeleton or poured con-
crete structure of the building and held thereto by bolts
or the like. In this construction, the panels of the stone
facing material were required to be at least several
inches thick in order to have the strength to support
their own weight without cracking. Such thick panels
were both costly to make and difficult to handle if made
with a desirably large height and width to speed cover-
ing of the building surface. If panels having small height
and width dimensions were used, an increased number
of panels were required to cover a building surface, thus
also increasing the number of time-consuming panel
mounting operations required.

A later method of attaching granite or marble facing
to a building is shown in Castellarin, U.S. Pat. No.
3,724,152 to include backing the selected architectural
grade facing material with a supporting. member of a
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limitations of the prior art, by overlaying the back of a
number of pre-sized panels of a selected facing material
such as marble or granite, having anchor means, par-
tially disposed therewithin, with a relatively thin,
sprayed-on layer of fiberglass-strengthened concrete
backing. The resulting building panel is then adapted to

‘be secured to a building structure by suitable fastening

means secured to a plurality of integral, concrete sup-
port ribs formed upon the rear surface of the building
panel.

SUMMARY OF THE INVENTION

A principle object of the present invention is to pro-
vide an improved method of covering a building struc-
ture with marble or granite facing.

Another object is to provide a building panel struc-

~ ture which is lightweight and includes a plurality of
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suitable hard stone such as marble or granite and then

backing this stone with a layer of conventional con-
crete. The facing material and its stone and concrete
backing were then fastened to the building structure by
suitable fastening means such as bolts. In this method,
relatively thin panels of a facing material were used, but
the stone and concrete backing itself was required to
have a great weight and thickness in order to support its

own weight, and the weight of the panel, without
cracking.

Bourke, U.S. Pat No. 3, 723 233 shows a marble
faced composite wall panel comprising a marble lamina
bonded by an adhesive to a backing. The backing is a
structure of metal honeycomb skinned with a layer of
glass fiber. Bourke, U.S. Pat. No. 3,963,846, replaces the
structure of metal honeycomb of the ‘233 patent with a
multi-cellular paper core. The core consists of a honey-
comb structure of phenolic resin impregnated paper in
the form of a sheet, with individual cells extending
perpendicularly to the planes of both the sheet and the
marble lamina. Adhesive bonding of stone panels and
non-stone backing material are peculiarly subject to
unbonding caused by differences in the expansion coef-
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ficients of the materials when subjected to the effects of 60

the sun or cold temperatures after mounting on a bl.llld-
ing.

the cladding of buildings with marble or granite, dis-

closes a prefabricated wall panel which is molded as a
unit for mounting on wood frame buildings.

- . As will be discussed more fully below, the present

Martm,' U.S. Pat. No. 3,885,008, while not relatmg to
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invention overcomes the inherent weight and structural

relatively thin panels of facing material such as marble,
granite or the like.

Still another object is to provide an improved means
for interconnecting a plurality of granite or marble
facing slabs for rapid and secure attachment to a build-
ing. |
Another object is  to provide a means for cladding a
building with marble or granite which has the addi-
tional result of increasing the ease with whlch the build-
ing can be fireproofed.

Still another object is to provide a granite or marble
cladding panel which can be factory manufactured and
which can be insulated prior to installation.

- One more object of the present invention is to pro-
vide a method of forming a granite or marble faced
building panel by placing a plurality of pre-sized granite
or marble facing panels into a supporting form, securing
anchors to the back sides of the granite or marble facing
panels, forming a slurry of concrete and segmented
glass fiber strands, spraying the slurry on the back sur-
face of the facing panels to join them and overlaying the
anchors to structurally connect the panels to the con-
crete, forming a plurality of support ribs from the
slurry, each rib extending laterally across the back sur-
face of the panels, and curing the concrete slurry.

The foregoing and other objects, features, and advan-
tages of the present invention will become more appar-
ent in the light of the detailed description of a preferred
embodiment thereof set forth hereafter, and 111ustrated
in the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

F1G. 115 a front perspective view of one embodiment
of a typical building panel made according to the pres-
ent invention.

FIG. 2 is a rear perspective view of one typical em-
bodiment of a building panel constructed according to
the present invention.

FIG. 3 i1s a cross section view taken along lines 3—3
of FIG. 1.

'FIG. 4 is a section view taken along lines 4—4 of
F1G. 3.

FIG. § is a flow diagram illustrating one typical
method of forming a building panel in accordance with
the present invention.

- FIG. 6 1s a pictorial representation showmg the typi-
cal initial steps of forming a building panel in accor-
dance with the present invention.
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~ FIG. 7 1s a pictorial representation showing addi-' - = and partially above the surface of the panels 8 (see FIG. - . = = =
o t-10nal typical steps in forming a bulldmg panel in accor- 4). As shown, the anchor means are a plurality of semi- . = =
ST dance with the present invention.. . - - - . circular clips having an opening 14 and ends 13 atthe . : - =
o :FI_G_ '8 1§ a plctorlal repres_entatlon, sho_wmg Stlﬂ -f_u-rf-- o bottom thereof The cllps 12 can be constructed from ST

it .w_lththe'pres'ent'mventlon- P A holes 16 formahole pair 17, and are dlSposed thhm the f | f T
o FIG. 101s a top plan view of one typlcal'embodlmem 10 rear surface of panels 8 at acute angles with respectto .~~~
e of a bulldmg pa'neﬁl Secmed to a; bu11d1ng structure. . the rear surface of ‘the pant:ls 'The dlStance bctween- o

o | .S.and the anch_or means 12 -As -wm- be descrlbed m: 25 breaker 19 prevents the: crackmg and brcakmg of the o R

form 2 1S a column cover havmg_a generally L-—shape,
with hinge means 4 being provided to facilitate removal
of the form 2 after the building panel has been initially
cured. It will be understood that other panel and form
shapes may also be used in the practice of the present
invention to form not only column covers, but also
spandrels and solid wall sections. Form 2, is constructed
from any suitable rigid material such as wood, steel,
fiberglass, or the like. Hinging means 4 are old per se
and their location is a matter of choice.

A slab of a selected facing material 6, such as granite,

marble, stone, exposed aggregate concrete, or the like,
having a thickness of as little as one-half each, and gen-
erally being between one-half and one inch in thickness,
1s first sawed or otherwise cut to the desired size and
shape. As shown, the slab 6 is cut into a plurality of
building panels 8 for placing into form 2. It will be
understood, however, that a single large panel, or any
number of smaller panels may also be used to practice
the invention. |

Once the building panels 8 have been cut from the:

slab 6, they are placed face down within form 2 in edge-
to-edge relationship as shown in FIG. 7. The adjacent
edges of the building panels 8 are then sealed with a
gasket 10 to prevent the slurry from running onto the
face of the building panel 1 or the form 2. Gasket 10 is

constructed from neoprene rubber or any suitable seal-

Ing means.

A plurality of anchor means 12 may then be secured
to the back surface of the panels 8 such that anchor
means 12 extend partially into the surface of panels 8

and pumped to sprayer 18 (see FIG. 8) through line 20.
A substantially continuous strand of glass fiber 22 is run

to sprayer 18 from a roll or the like, where it 1s chopped
into a plurality of short segments and mixed with the

concrete at the time it is sprayed. Chopper-sprayer 18 is
old per se. The percentage of chopped glass fiber in the
slurry of glass fiber strengthened concrete 24 may be
varied from 2 to 6 percent of the weight of the concrete
as desired to meet strength needs. The length of the
chopped glass fibers may also be varied, but it has been
found that a length of 1.5 inches is satisfactory for most
uses. Glass fiber strand 22 must be an alkali resistant

glass fiber. One type which has been found satisfactory
is marketed under the name LEM-FIL Alkali Resistant

Glass Fiber by LEM- FIL Corporation of Nashville,
Tenn.

The slurry of glass fiber and concrete 24 is then
sprayed over the backs of panels 8, with care being
taken to completely cover anchor means 12. Although
the thickness of the fiberglass-strengthened concrete
mixture 24 may be varied, it has been found that a satis-
factory building panel capable of supporting a number

of granite or marble pieces on a building may be formed

with a thickness of as little as three-eights of an inch, it
being understood that the thickness of the slurry over
the anchors will be greater to increase the strength of
the connection between the granite or marble facing
and the glass fiber strengthened concrete support struc-
ture.

The plurality of laterally extending support ribs 25
are formed from the fiberglass-strengthened concrete

| .rmxed in a mnventmnal concretc muer (not shown),. L
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mixture 24 by placing forms 26 on the rear surface of
panels 8 and spraying mixture 24 on one side thereof.
The mixture 24 is allowed to cure prior to the removal
of forms 26. Forms 26 may be constructed from any
suitable material, preferably the same material as that
used in form 2. It is to be understood that although form
26 is shown in FIGS. 8 and 9 as having an L-shape,
other shapes could also be used to accomplish the goals
of strengthening the panel and providing a means for
connecting the completed panel to a building. The num-

ber of laterally extending support ribs 25 will depend -

upon the size of building panel 1, the type and thickness
of facing material. As stated above, the plurality of
laterally extending support ribs act both as stiffening
and strengthening members for the building panel, and
as means by which the building panel is secured to a
structure 28. Referring to FIG. 10, it can be seen that
the building panel may be secured to a structure 28 by
fastening means 30 disposed within holes located at the
ends of the support ribs 25. The glass fiber reinforced
concrete ribs, although relatively thin, are sufficiently
strong to support the weight of the building panel on a
buiiding without additional reinforcement around fas-
tening means 30. .

As the glass fiber reinforced concrete mixture 24 is
sprayed on the back of the plurality of panels 8 in the
form 4, it is rolled and compacted by means of rollers 32
or other suitable means. Additional rolling and com-
pacting of the glass fiber strengthened concrete mixture
24 may be needed prior to curing.

After the glass fiber concrete slurry 24 has been ap-
plied to the rear surface of the plurality of panels 8, and
the plurality of support ribs 25 have been formed, the
- building panel 1 is allowed to cure in the form 2 for a
period of approximately 12 hours. After that time, form
2 1s unhinged and removed, and the building panel is
allowed to cure for approximately an additional 7 days.
During this time, the building panel is maintained in a
moist environment such as by intermittent spraying
with water. It is to be understood that the curing times
mentioned above are only approximate and may be
varied somewhat without departing from the spirit and
scope of the invention.

After the building panel has been completely cured, a
conventional caulking material 32 is applied to the front
face of the building panel between the adjacent edges of
the plurality of granite or marble panels.

If desired, a layer of insulation may be applied on the
rear surface of the building panel 1. Insulation 34 may
be sprayed on, or as shown in FIGS. 2 and 11, may be
applied to the rear surface of the panels 8 by gluing a
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plurality of pins 36 thereto, and securing the blanket of 55

insulation 34 thereon by fastener means, such as snap-on
nuts 38 or the like. Application of insulation at factory
where the building panel is fabricated, eliminates the

60

65

6

often difficult and time consuming task of applying
insulation at the building site after installation.

There has thus been described a preferred embodi-
ment of a building panel having a granite or marble
facing, and a method of making same in accordance
with the present invention. The terms granite and mar-

ble have been used interchangeably herein because the

present invention is believed to solve problems which
have existed with respect to the use of both of those
natural stones as either exterior or interior wall cover-
ings. It will be obvious to anyone skilled in the art that
the teachings of this invention may be used to advan-
tage 1n any situation where it is necessary to provide a
lightweight building panel with a facing of a natural
stone material such as granite or marble. Therefore, it
should be understood by those skilled in the art that
various changes and omissions in the form and detail
thereof may be made therein without departing from
the spirit and scope of the invention.

I claim:

1. A granite or marble faced building panel adapted
to be mounted directly on a building structure to form
at least a portion of the outer walls of said building
structure comprising:

a plurality of granite or marble panels having a thick-

ness of less than one inch;

anchor means mounted in the back surfaces of each of

said granite or marble panels and extending rear-
wardly therefrom;

~ a support frame formed of glass fiber reinforced con-
crete overlying the back surfaces of all of said
granite or marble panels and said anchor means,
said support frame having a thickness substantially
equal to or less than the thickness of said granite or
marble panels; and,

glass fiber reinforced concrete support ribs integral

with and extending rearwardly from said support
frame, said support ribs having a thickness substan-
tially equal to the thickness of said support frame

“and including openings therein adapted to receive

fastener means for connecting said building panel
directly to said building structure.

2. The building panel of claim 1 wherein the glass
fibers in said glass fiber reinforced concrete comprise
from two to six percent of the weight of said mixture.

3. The building panel of claim 1 wherein said support
frame and said support ribs have a thickness of less than
one-half inch. -

4. The building panel of claim 1 further including
sealing means disposed between the adjacent edges of
said granite or marble panels.

5. The building panel of claim 1 further including a
layer of insulation overlying the rear surface of said
support frame and secured thereto. |

6. The building panel of claim 1 wherein said anchor
means solely connect said granite or concrete panels to

said support frame.
* ¥ ®x %X %
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